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Background of the invention 

5 

The present invention relates to a chipping head, particularly a chipping head 
of a chipping canter, according to the preamble of claim 1 , comprising a head 
body having thereon mounted multiple chipping knives that are adapted on 
the head body in an annular fashion spaced at a distance from each other. 

10 

The invention also relates to a circular saw blade according to the preamble 
of claim 7 for use on a chipping head, particularly on a chipping head of a 
chipping canter. 

15 Wooden workpieces such as logs to be sawn are generally first worked on at 
least one side, most generally on two opposite sides, prior to taking them to 
rip sawing, for instance. Conventionally, this step is carried out by working 
certain lateral portions of the log into chips by virtue of feeding the log trunk 
into a gap between two rotatable chipping heads opposed to each other. 

20 Typically the opposite sides of a wooden workpiece such as a log or cant are 
worked and chipped in such a chipping canter into flat surfaces, whereupon 
the actual sawing of the log or cant takes place. From the prior art are known 
chipping heads of a chipping canter having, e.g., a frustroconical shape on 
which knife inserts are arranged, e.g., in a sequence forming a spiral, 

25 whereby working takes place so that touching the wood takes place by one 
insert at a time in a sequence starting from the first insert situated at the 
outer periphery and proceeding radially toward the inserts mounted closer to 
the rotating shaft of the frustroconical chipping head. In the art are also 
known chipping heads having the end face of the chipping head, that is, the 

30 face typically closest to the centerline of the log being worked, equipped with 
a saw blade, e.g., a circular saw blade or a head body peripherally carrying a 
plurality of separate blade tip inserts. This kind of chipping head is typical in 
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balk slabbing machines, cant chippers and the like woodworking machines 
that typically have at least two chipping heads. An embodiment of such a 
chipping head is disclosed in US Pat. No. 4,499,934. Another embodiment of 
chipping head is disclosed in patent publication WO 01/83175. 

5 

One typical high-capacity log sawing system equipped with a chipping canter 
is HewSaw R200 sawing machine manufactured by Veisto Oy, Finland. The 
end face of the chipping canter head situated closest to the log centerline is a 
so-called end-planing head that produces a precise and clean-cut face on the 

10 cant. For easier log feed and sawing of curved log, and to avoid cutting at a 
negative rake angle, the chipping head is generally set to rotate at a small 
angle in regard to the centerline of the sawing machine, i.e., in a "plowing" 
toe-in disposition having the wood contacted in the log feed direction only by 
that area of the chipping head frontal surface which is oriented toward infeed 

15 end of the machine. Due to such a plowing toe-in clearance angle of the 

chipping head, the log being processed may move during working in the axial 
direction of the chipping head thus causing unevenness and grooves on the 
sawn face. If the chipping head clearance angle is made smaller, friction 
between the chipping head and the wood increases respectively, whereby 

20 log feed becomes more difficult. From US Pat. No. 3,645,308 is known a 

chipping head embodiment having its end face provided with annular grooves 
intended to reduce friction. However, the annular grooves have not per- 
formed in a desired fashion. A further shortcoming in the art is that particular- 
ly under freezing conditions, sawdust tends to adhere to the sawn surface 

25 thus complicating, among other operations, timber quality measurement and 
travel of sawn timber through tightly-pressing guide means adapted down- 
stream of the chipping head. 

Summary of the invention 

30 

It is an object of the present invention to provide an entirely novel type of 
construction capable of overcoming the problems of the prior art. The goal of 



3 



the invention is achieved by virtue of forming on the end face of a chipping 
head or the like machining element at least one spiraling groove. 

A chipping head according to the invention is principally characterized in that 
5 on the end face of a chipping head touching the wooden workpiece being 
processed and/or on the lateral face of a disc-like or flange-like element such 
as a circular saw blade mounted on the chipping head body is formed at least 
one groove and/or ridge, the groove and/or ridge spiraling about the axis of 
chipping head rotation so that the starting point of the groove and/or ridge is 
10 radially displaced at a distance from the axis of rotation and, respectively, the 
end point of the groove/ridge is closer than its starting point to the axis of 
rotation. 

A chipping head according to the invention is additionally characterized by 
15 what is stated in appended claims 2-6. 

A circular saw blade according to the invention is principally characterized in 
that on the lateral face of the saw blade is formed at least one groove and/or 
ridge, the groove and/or ridge spiraling about the axis of saw blade rotation 
20 so that the starting point of the groove and/or ridge is radially displaced at a 
distance from the axis of rotation and, respectively, the end point of the 
groove/ridge is closer than its starting point to the axis of rotation. 

A circular saw blade according to the invention is additionally characterized 
25 by what is stated in appended claims 8-12. 

The embodiment according to the invention offers multiple significant bene- 
fits. The clearance angle of a canter chipping head can be adjusted smaller, 
whereby the surface quality and dimensional accuracy of a wooden work- 
30 piece processed in a canter are improved without causing increased friction 
between the log and the chipping head end face or complications in cant 
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travel. The embodiment according to the invention also imparts a cleaning 
effect on the surface of the worked cant, whereby on the sawn surface 
remains no sawdust that could cause problems, e.g., in auxiliary functions 
such as measurements. Additionally, the end face of the chipping head can 

5 be made to give better support to the wooden workpiece being processed, 
whereby the workpiece cannot deflect in the lateral or vertical directions. Also 
the longitudinal twisting of the wooden workpiece during sawing is prevented. 
The spiraling contouring reduces friction and eases log infeed. Sometimes in 
practice may occur situations In which the chipping head tends to propel the 

10 log faster than the preset feed speed of the canter line thus stressing the 

knives and deteriorating the chip quality. In this case the spiraling contouring 
eliminates jerks in log feed. 

Brief description of drawings 

15 

In the following, the invention is described in more detail with the help of an 
exemplary embodiment by making reference to the appended drawings in 
which 

20 FIG 1 shows a chipping head according to the invention adapted to a 
chipping canter; 

FIG. 2 shows a circular saw blade forming a portion of a chipping head 
according to the invention in a side elevation view of the end face; and 

25 

FIG. 3 shows a partially cross-sectional view taken along line Ill-ill across the 
grooves and/or ridges of the circular saw blade of FIG. 2, 

Detailed description of the invention 

30 

Referring to FIG. 1, therein is shown a chipping head 1 according to the 
invention installed in a chipping canter. In the embodiment illustrated in the 
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diagram, the number of chipping heads 1 , 1' is two forming a gap through 
which a wooden workpiece 6 to be processed, such as a log or cant, is fed. 
The opposite sides of the wooden workpiece are worked and chipped by a 
chipping canter into flat surfaces P, P\ whereupon the actual sawing of the 
5 log or cant Is carried out. The chipping heads 1 , 1' are rotated on a shaft 10, 
10' by a suitable drive means such as an electric motor (not shown in 
diagrams). 

The chipping head 1, 1\ particulariy the chipping head of a chipping canter, 
10 comprises a head body 2, 2' having thereon adapted multiple chipping knives 
3, 3' adapted on the head body circumferentially displaced at a distance from 
each other. Onto the chipping head 1, 1', on the head end face 5, 5' thereof 
touching the wooden workpiece 6 being processed and/or on the lateral 
surface 7, T of a disc-like or flange-like element such as a circular saw blade 
15 4, 4' mounted on the chipping head body 2, 2', there is formed at least one 

groove 8 and/or ridge 9, the groove and/or ridge spiraling about the axis 10 of 
head body rotation so that the starting point 1 1 of the groove and/or ridge is 
radially displaced at a distance from the axis 10 of rotation and, respectively, 
the end point 12 of the groove/ridge is closer than its starting point 1 1 to the 
20 axis 1 0 of rotation. 

The groove 8 and/or ridge 9 made on the chipping head wind(s) from the 
outer periphery toward the inner periphery, most advantageously in a direc- 
tion counter to the direction D of chipping head rotation. As multiple grooves 

25 8 and/or ridges 9 are employed, they form a multiple-ended thread. Typically, 
the groove and/or ridge winds about the axis 10 of chipping head rotation by 
an angle a (alpha). While the angle a in FIG. 2 is shown to be about 180°, it . 
may as well be selected in a wide range from 10"" to 720"", for instance. 
Hence, the value of angle a can be varied from a circular segment to a plural 

30 number of tums. 
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The radial pitch of the grooves 8 and/or ridges 9 is adapted to comply with 
the rotating speed of the chipping head 1 and/or the disc-like or flange-like 
element such as a circular saw blade 4, as well as the desired infeed speed 
of the wooden workpiece 6 being processed. The grooves 8 and/or ridges 9 
form on the circular saw blade and/or chipping head 1 a zone 13 that most 
advantageously has an annular shape. 

The circular saw blade, particularly for the chipping head of a chipping 
canter, has on the lateral surface 7 of the circular saw blade 4 fomned at least 
one groove 8 and/or ridge 9, the groove and/or ridge spiraiing about the axis 
10 of the circular saw rotation so that the starting point 1 1 of the groove 
and/or ridge is radially displaced at a distance from the axis 10 of rotation 
and, respectively, the end point 12 of the groove/ridge is closer than its 
starting point 1 1 to the axis 10 of rotation. 

The groove 8 and/or ridge 9 winds from the outer periphery toward the inner 
periphery in a direction counter to the direction D of the circular saw rotation. 
As multiple grooves 8 and/or ridges 9 are employed, they fomi a multiple- 
ended thread. The radial pitch of grooves 8 and/or ridges 9 is adapted to 
comply with the rotating speed of the circular saw blade, as well as the 
desired infeed speed of the wooden workpiece 6 being processed. The 
grooves 8 and/or ridges 9 fom on the circular saw blade and/or chipping 
head 1 a zone 13 that most advantageously has an annular shape. 

To make log infeed and curve-sawing easier, as well as to avoid so-called 
negative rake angle cutting, the chipping head is generally adapted to rotate 
in a position tilted from the centeriine of the machine by a small angle p thus 
making the chipping head to "plow" so that in the infeed direction of the log 
only the trailing area of the chipping head end face meets the wood. The end 
face of chipping head is grooved to reduce the head-to-wood mating area 
and, hence, the friction therebetween. The grooves are made in a spiraiing 
fashion such that the pitch of the spiraiing grooves complies with the rotating 
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speed of the chipping head and the average or desired log infeed speed. The 
radial pitch of the spiraling groove may be made such that it matches the 
travel speed of the log or, moreover, even tending to augment the feed force 
imposed on the log. In one embodiment, the grooved annular zone 13 of the 

5 chipping head end face is raised outwardly from a given plane of the end 
face perpendicular to the axis of the chipping head rotation, e.g., from the 
sawing plane of the circular saw blade touching the wood surface. Typically, 
the zone 13 forms the lateral surface of a truncated cone or a portion thereof. 
Herein, the inclination angle of the truncated cone relative to the sawing 

10 plane typically corresponds to the plowing toe-in angle p of the chipping 
head. 

Depending on the wood species, log feed speed and chipping head rotating 
speed, operating conditions, etc., the spiraling contouring of the end face 
15 may be varied. FIG. 3 shows in a cross-sectional view the grooves 8 and/or 
ridges 9 of the circular saw blade of FIG. 2. In a typical exemplary embodi- 
ment, the depth h of the grooves is in the order of 0.3 - 5 mm, typically 0.5 - 
3 mm, most advantageously 0.5 - 1 mm, for instance. The shape of the 
grooves may be varied. 

20 

To a person skilled in the art it is obvious that the invention is not limited by 
the above-described exemplifying embodiment, but rather may be varied 
within the inventive spirit and scope of the appended claims. Accordingly, the 
characterizing features discussed in the description part in conjunction with 
25 other characterizing features may as well be applied independently from 
each other when appropriate. 



8 



What is claimed is: 

1 . A chipping head (1 ), particulariy a chipping head of a chipping canter, 
comprising a head body (2) having thereon mounted multiple chipping l^nives 
(3) that are adapted on the head body in an annular fashion spaced at a 
distance from each other, characterized in that, onto the chipping 
head (1), on the head end face (5) thereof touching a wooden workpiece (8) 
being processed and/or on the lateral surface (7) of a disc-like or flange-like 
element such as a circular saw blade (4) mounted on the chipping head 
body, there is formed at least one groove (8) and/or ridge (9), the groove 
and/or ridge spiraling about the axis (10) of head body rotation so that the 
starting point (1 1 ) of the groove and/or ridge is radially displaced at a 
distance from the axis (10) of rotation and, respectively, the end point (12) of 
the groove/ridge is closer than its starting point (1 1 ) to the axis (10) of rota- 
tion. 

2. The chipping head of claim 1, characterized in that the groove (8) 
and/or ridge (9) winds from the outer periphery toward the inner periphery, 
most advantageously in a direction counter to the direction (D) of head body 
rotation. 

3. The chipping head of claim 1or2. characterized in that multiple 
grooves (8) and/or ridges (9) are employed such that they form a multiple- 
ended thread. 

4. The chipping head of any one of claims 1-3, characterized in 
that the radial pitch of the grooves (8) and/or ridges (9) is adapted to comply 
with the rotating speed of the chipping head (1) and/or the disc-like or flange- 
like element such as a circular saw blade (4), as well as the desired infeed 
speed of the wooden workpiece (6) being processed. 

5. The chipping head of any one of claims 1-4, characterized in 
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that the grooves (8) and/or ridges (9) form on the circular saw blade and/or 
chipping head (1) a zone (13) that nnost advantageously has an annular 
shape. 

6. The chipping head of claim 5, characterized in that the annular 
zone (13) is raised outwardly, most advantageously forming the lateral 
surface of a truncated cone or a portion thereof, from a given plane perpen- 
dicular to the axis (10) of chipping head rotation. 

7. A circular saw blade, particularly for use on the chipping head of a chip- 
ping canter, characterized in that on the lateral face (7) of the 
circular saw blade (4) is formed at least one groove (8) and/or ridge (9), the 
groove and/or ridge spiraling about the axis (10) of saw blade rotation so that 
the starting point (1 1 ) of the groove and/or ridge is radially displaced at a dis- 
tance from the axis (10) of rotation and, respectively, the end point (12) of the 
groove/ridge is closer than its starting point to said axis (10) of rotation. 

8. The circular saw blade of claim 7, characterized in that the 
grooves (8) and/or ridges (9) wind from the outer periphery toward the inner 
periphery, most advantageously in a direction counter to the direction (D) of 
head body rotation. 

9. The circular saw blade of claim 7 or 8, characterized in that 
multiple grooves (8) and/or ridges (9) are employed such that they form a 
multiple-ended thread. 

1 0. The circular saw blade of any one of claims 7-9. characterized 
in that the radial pitch of the grooves (8) and/or ridges (9) is adapted to 
comply with the rotating speed of the circular saw blade, as well as the 
desired infeed speed of the wooden workpiece (6) being processed. 

11 . The circular saw blade of any one of claims 7-10, character- 
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I z e d in that the grooves (8) and/or ridges (9) form on the circular saw blade 
and/or chipping head (1) a zone (13) that most advantageously has an 
annular shape. 

12. The circular saw blade of claim 11, characterized in that the 
annular zone (13) is raised outwardly, most advantageously fonning the 
lateral surface of a truncated cone or a portion thereof, from a given plane 
perpendicular to the axis (10) of the circular saw blade rotation. 



11 



[57] Abstract 

A chipping head (1), particulariy a chipping head of a chipping canter, is 
disciosed comprising a head body (2) having thereon mounted multiple 
chipping knives (3) that are adapted on the head body in an annular fashion 
spaced at a distance from each other. Onto the chipping head (1 ), on the 
head end face (5) thereof touching a wooden workpiece (6) being processed 
and/or on the lateral surface (7) of a disc-like or flange-like element such as a 
circular saw blade (4) mounted on the chipping head body, there is formed at 
least one groove (8) and/or ridge (9). the groove and/or ridge spiraiing about 
the axis (10) of head body rotation so that the starting point (1 1 ) of the 
groove and/or ridge is radially displaced at a distance from the axis (10) of 
rotation and, respectively, the end point (12) of the groove/ridge is closer 
than its starting point (1 1 ) to the axis (10) of rotation. 



(Fig. 2) 



FIG 3 
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L ) 

TERAPAA 

Keksinnon tausta 

5 Keksinnon kohteena on patenttivaatimuksen 1 johdanto-osan nnukainen 
terapaa, erityisesti pelkkahakkurin terapaa, joka kasittaa rungon, johon 
on jarjestetty joukko haketusteria, jotka on sovitettu rungon yhteyteen 
kehamaisesti valimatkan paahan toisistaan. 

10 Keksinnon kohteena on myos patenttivaatimuksen 7 johdanto-osan 
mukainen terapaan pyorotera, erityisesti pelkkahakkurin terapaata var- 
ten. 

Sahattavista puukappaleista, kuten tukeista, tyostetaan tyypillisesti al- 
ls nakin yksl pinta, useimmiten kaksi vastakkaista pintaa esimerkiksi en- 
nen jakosahausta. Tama suoritetaan tavallisesti tyostamalla tietyt si- 
vuosat tukista hakkeeksi syottamalla puunrunko kahden vastakkaisen 
pyoritettavan terapaan valiin. Tyypillisesti puukappaleen, kuten tukin tai 
peikan, vastakkaiset sivut tyostetaan ja haketetaan pelkkahakkurilla ta- 
20 saisiksi pinnoiksi, minka jalkeen toteutetaan varsinainen tukin tai pel- 
kan sahaus. Tekniikan tasosta tunnetaan pelkkahakkurin terapaita, jot- 
ka ovat esimerkiksi katkaistun kartion muotoisia ja joihin on jarjestetty 
terapaloja esimerkiksi perakkain kierteen muotoon niin, etta tyosto ta- 
pahtuu jokaisella terapalalla vuorotellen alkaen ulkokehalta ja siirtyen 
25 sateensuunnassa terakiekon pyorimisakselia kohti. Tunnetaan myos te- 
rapaita, jossa terapaan otsapintaan eli pintaan, joka on tyypillisesti la- 
himpana kasiteltavan tukin keskilinjaa, on jarjestetty sahantera, esi- 
merkiksi pyorotera tai useista erillislsta teraosista muodostuva tera. 
Tallaisia terapaita kaytetaan tyypillisesti parrunveistokoneissa, pelkka- 
30 hakkureissa ja niiden kaitaisissa puuntybstokoneissa, joissa on tyypilli- 
sesti ainakin kaksi terapaata. Eras terapaa on esitetty US patentissa 
4,499,934. Eras toinen terapaa on esitetty julkaisussa WO 01/83175. 

Eras tyypillinen ja tehokas tukkien sahakone, jossa kaytetaan pelkka- 
35 hakkuria Veisto Oy:n HewSaw R200 sahakone. Pelkkahakkurin otsapin- 
nassa lahimpana tukin keskilinjaa on ns. otsatera, joka tekee pelkkaan 
tarkan ja siistin sahapinnan. Puunkulun ja kayrasahauksen helpottami- 
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seksi seka ns. takaleikkuun valttamiseksi on terapaa tyypillisesti asen- 
nettu pyorimaan koneeseen keskilinjaan nahden pienessa kulmassa, eli 
se "auraa" siten, etta puurungon syottosuunnassa vain koneen alku- 
paan puoleinen alue otsaterasta koskettaa puuhun. Paastokulnnasta joh- 
5 tuen kasiteltava puu saattaa liikkua tyoston aikana terapaan akselin 
suunnassa, jolloin sahauspintaan tulee epatasaisuutta ja naarnnuja. Jos 
paastokulmaa pienennetaan, kasvaa puolestaan kitka terapaan ja puun 
valilla, ja syotto vaikeutuu. Julkaisusta US 3,645,308 tunnetaan eras 
terapaa, jonka otsaplntaan on muodostettu rengasmaisia uria, joiden 
10 avulla on pyritty vahentamaan kitkaa. Rengasmaiset urat eivat ole toi- 
mineet toivotulla tavalla. Lisaksl varsinkin jaatavissa olosuhtelssa pyrkii 
puru tarttumaan kiinni sahattuun pintaan, vaikeuttaen mm. laatumit- 
tausta ja puun kulkua terapaan jaljessa olevien, tiukkojen ohjaimien va- 
iissa. 

15 

Keksinnon lyhyt selostus 

Taman keksinnon tarkoituksena on aikaansaada aivan uudenlainen rat- 
kaisu, jonka avulla valtetaan tunnetun tekniikan ongelmat. Keksinto pe- 
20 rustuu ajatukseen, jonka mukaan haketusterapaan otsapintaan tai vas- 
taavan on muodostettu ainakin yksi spiraalimainen ura. 

Keksinnon mukaiselle terapaalle on paaasiassa tunnusomaista se, etta 
terapaan kaslteltavan puukappaleen puoleiseen otsaplntaan ja/tal tera- 

25 paan rungon yhteyteen jarjestetyn kiekkomaisen tai lalppamaiseen 
kappaleen, kuten pyoroteran, sivuplntaan, on muodostettu ainakin yksi 
ura ja/tai kohouma, joka ura ja/tai kohouma kiertaa pyorahdysaksella 
niin, etta uran ja/tai kohouman alkukohta on valimatkan paassa tera- 
paan pyorahdysakselista ja loppukohta on lahempana pyorahdysaksella 

30 kuin alkukohta. 

Keksinnon mukaiselle terapaalle on lisaksi tunnusomaista se, mita on 
mainittu patenttivaatimuksissa 2-6. 

35 Keksinnon mukaiselle pyoroteralle on tunnusomaista se, etta pyorote- 
ran sivuplntaan on muodostettu ainakin yksi ura ja/tai kohouma, joka 
ura ja/tai kohouma kiertaa pyoroteran pyorahdysaksella niin, etta uran 
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ja/tai kohouman alkukohta on valimatkan paassa terapaan pyorah- 
dysakselista ja loppukohta on lahennpana pyorahdysakselia kuin alku- 
kohta. 

5 Keksinnon nnukaiselle pyoroteralle on lisaksi tunnusomaista se, mita on 
mainittu patenttivaatimuksissa 8 - 12. 

Keksinnon mukaisella ratkaisulla on lukuisia nnerkittavia etuja. Pelkka- 
hakkurin terapaan paastokulmaa voidaan pienentaa, jolloin hakkurilla 

10 kasitellyn pinnan laatu ja nnittatarkkuus paranevat ilnnan, etta kitka ot- 
sapinnan ja puun valilla lisaantyy tai etta puunkuiku hairiytyy. Keksin- 
non mukaisella ratkaisulla on myos puun pintaa puhdistava vaikutus, 
jolloin sahattuun pintaan ei jaa purua mm. haittaamaan jatkokasittelya, 
kuten mittausta. Lisaksi terapaan otsaplnta saadaan tukemaan sahatta- 

15 vaa puuta paremmin eika puukappale paase siirtymaan sivu- tai korke- 
ussuunnissa. Myos puun kiertyminen pituusakselinsa ympari estyy sa- 
hauksen aikana. Spiraalin avulla saadaan kitkan vahentaminen ja puun 
syoton helpottaminen. Kaytannossa esiintyy joskus tilanteita, joissa te- 
rapaa saattaa pyrkia tyontamaan puuta eteenpain nopeammin, kuin mi- 

20 ta linjan nopeudeksi on saadetty, mista aiheutuu terille rasituksia ja 
hakkeenlaatu heikkenee. Spiraali estaa tallaisessa tapauksessa ryntai- 
lyn. 
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Kuvioiden lyhyt seiostus 

Seuraavassa keksintoa selostetaan yksityiskohtaisemmin esimerkin 
avulla viittaamalla oheiseen piirustukseen, jossa 

30 

kuvio 1 esittaa erasta keksinnon mukaista terapaata pelkkahakkurissa, 

kuvio 2 esittaa pyoroteraa eli osaa eraasta keksinnon mukaisesta tera- 
paasta sivulta, otsapinnan puolelta, 

35 



kuvio 3 esittaa osittaista poikkilelkkausta III-III urituksesta ja/tai ko- 
houmista kuvion 2 mukaisesta pyoroterasta. 
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Keksinnon yksityiskohtainen selostus 

Kuvioissa 1 on esitetty eras keksinnon mukainen terapaa 1 pelkkahak- 
5 kurissa. Terapaita on kuvion sovellutusmuodossa kaksi 1, 1*, joiden va- 
lista kasiteltava puukappale 6, kuten tukki tai pelkka syotetaan. Puu- 
kappaleen vastakkaiset sivut tyostetaan ja haketetaan pelkkahakkurilla 
tasaisiksi pinnoiksi P, P\ minka jalkeen suoritetaan varsinainen tukin tai 
pelkan sahaus. Terapaita 1, 1' pyoritetaan akselista 10, 10' sopivalla 
10 voimalaitteella, kuten sahkomoottorilla (ei esitetty kuvioissa). 

Terapaa 1, 1', erityisesti pelkkahakkurin terapaa, kasittaa rungon 2, 2\ 
johon on jarjestetty joukko haketusteria 3, 3', jotka on sovitettu rungon 
yhteyteen kehamaisesti valimatkan paahan toisistaan, Terapaan 1, 1' 

15 kasiteltavan puukappaleen 6 puoleiseen otsapintaan 5, 5' ja/tal rungon 
2, 2' yhteyteen jarjestetyn kiekkomaisen tai laippamaisen kappaleen, 
kuten pyoroteran 4, 4', sivupintaan 7, 7' on muodostettu ainakin yksi 
ura 8 ja/tal kohouma 9, joka ura ja/tai kohouma kiertaa pyorahdysak- 
selia 10 niin, etta uran ja/tai kohouman alkukohta 11 on valimatkan 

20 paassa terapaan pyorahdysakselista 10 ja loppukohta 12 on lahempana 
pyorahdysaksella 10, 10' kuin alkukohta 11. 

Terapaan ura 8 ja/tai kohouma 9 kiertyy ulkokehalta sisakehaa kohti, 
edullisimmin pyorahdyssuuntaa D vastakkaisessa suunnassa. Uria 8 

25 ja/tai kohoumia 9 on useita, jolloin ne muodostavat monipaisen kier- 
teen. Tyypillisesti ura ja/tai kohouma kiertaa pyorahdysakselin 10 ym- 
pari kulman 0 (alfa). Kuviossa 2 kulma a on luokkaa 180°, mutta se voi 
vaihdella huomattavastikin ollen eslmerkiksi valilla 10 - 720*". Tyypilli- 
sesti kulma a voi sils vaihdella ympyran kaaren osasta useisiin klerrok- 

30 slln. 

Urien 8 ja/tai kohoumien 9 nousu on sovitettu vastaamaan terapaan 1 
ja/tal kiekkomaisen tai laippamaisen kappaleen, kuten pyoroteran 4, 
pyorimisnopeutta ja kasiteltavan puukappaleen 6 haluttua syottonope- 
35 utta. Urat 8 ja/tai kohoumat 9 muodostavat pyoroteraan ja/tai terapaa- 
han 1 edullisimmin rengasmaisen vyohykkeen 13. 
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Pyorotera, erityisesti pelkkahakkurin terapaata varten, johon pyorote- 
ran 4 sivupintaan 7 on muodostettu ainakin yksi ura 8 ja/tai kohouma 
9, joka ura ja/tai kohouma kiertaa pyoroteran pyprahdysakselia 10 niin, 
5 etta uran ja/tai kohouman alkukohta 11 on valimatkan paassa terapaan 
pyorahdysakselista ja loppukohta 12 on lahempana pyorahdysaksella 10 
kuin alkukohta. 

Ura 8 ja/tai kohouma 9 kiertyy ulkokehalta sisakehaa kohti pyorahdys- 
10 suuntaa D vastakkaisessa suunnassa. Uria 8 ja/tai kohoumia 9 on usei- 
ta, jolloin ne muodostavat monipaisen kierteen. Urlen 8 ja/tai kohoumi- 
en 9 nousu on sovitettu vastaamaan pyoroteran pyorimisnopeutta ja 
kasiteltavan puukappaleen 6 haluttua syottonopeutta. Urat 8 ja/tai ko- 
houmat 9 muodostavat terapaahan edullisimmin rengasmaisen vyohyk- 
15 keen 13. 

Puunkulun ja kayrasahauksen helpottamiseksi seka ns. takaleikkuun 
valttamiseksi on terapaa tyypillisesti asennettu pyorimaan koneeseen 
keskilinjaan nahden pienessa kulmassa 6, eli se ''auraa" siten, etta puu- 

20 rungon syottosuunnassa vain alkupaan puoleinen alue otsaterasta kos- 
kettaa puuhun. Terapaan otsapinta on uritettu, jotta tukipinta-ala ja 
kitka pienenee. Uritus on tehty spiraalin muotoon siten, etta spiraalin 
nousu vastaa terapaan pyorimisnopeutta ja keskimaaraista tai haluttua 
syottonopeutta. Nousu voi olla sellainen, etta ura kulkee puun pinnan 

25 mukana, tai jopa hieman pyrkii lisaamaan syottovoimaa. Otsapinnan 
uria kasittava vyohyke 13 on eraassa sovellutusmuodossa muodostettu 
ulkonemaan pyorimisakseliin nahden kohtisuorasta tasosta, kuten pyo- 
roteran sahauskohdan tasosta. Tyypillisesti vyohyke 13 on katkaistun 
kartion sivupinta tai sen osa. Talloin katkaistun kartion kulma sahaus- 

30 tasosta vastaa tyypillisesti terapaan aurauskulmaa B. 

Urituksia voi olla erilaisia riippuen puulajista, syotto- ja pyorimisnope- 
uksista, olosuhteista ym. Kuviossa 3 on esitetty poikkileikkauksena ku- 
vion 2 mukaisen pyoroteran urista 8 ja/tai kohoumista 9. Eraassa tyy- 
35 pillisessa esimerkissa urien syvyys h on luokkaa 0,3-5 mm, tyypillisesti 
0,5-3 mm, edullisimmin esimerkiksi 0,5 - 1 mm. Urien muoto voi vaih- 
della. 
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Alan ammattihenkilolle on selvaa, etta keksinto ei ole rajoitettu edella 
esitettyihin sovellutusnnuotoihin, vaan sita voidaan vaihdella oheisten 
patenttivaatinnusten puitteissa. Selityksessa yhdessa muiden tunnus- 
5 merkkien kanssa mainittuja tunnusmerkkeja voidaan tarvittaessa kayt- 
taa myos toisistaan erillisina. 
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Patenttivaatimukset 

1. Terapaa (1), erityisesti pelkkahakkurin terapaa, joka kasittaa rungon 
(2), johon on jarjestetty joukko haketusteria (3), jotka on sovitettu 
5 rungon yhteyteen kehamaisesti valimatkan paahan toisistaan, 
tunnettu siita, etta terapaan (1) kasiteltavan puukappaleen (6) 
puolelseen otsaplntaan (5) ja/tai terapaan rungon yhteyteen jarjestetyn 
kiekkomaisen tai laippamaiseen kappaleen, kuten pyoroteran (4), sivu- 
pintaan (7), on muodostettu ainakin yksi ura (8) ja/tai kohouma (9), 
10 joka ura ja/tai koliouma kiertaa pyoralndysakselia (10) niin, etta uran 
ja/tai koliouman alkukohta (11) on valimatkan paassa terapaan pyo- 
ralidysakselista (10) ja loppukohta (12) on lahempana pyorahdysakselia 
(10) kuin alkukohta (11). 

15 2. Patenttivaatimuksen 1 nnukainen terapaa, tunnettu siita, etta 
ura (8) ja/tai kohouma (9) kiertyy ulkokehalta sisakehaa kohti, edulli- 
simmin pyorahdyssuuntaa (D) vastakkaisessa suunnassa. 

3. Patenttivaatimuksen 1 tai 2 mukainen terapaa, tunnettu siita, 
20 etta uria (8) ja/tai kohoumia (9) on useita, jolloin ne muodostavat mo- 

nipaisen kierteen. 

4. Jonkin patenttivaatimuksista 1-3 mukainen terapaa, tunnettu 
siita, etta urien (8) ja/tai kohoumien (9) nousu on sovitettu vastaamaan 

25 terapaan (1) ja/tai kiekkomaisen tai laippamaisen kappaleen, kuten 
pyoroteran (4), pyorimisnopeutta ja kasiteltavan puukappaleen (6) ha- 
luttua syottonopeutta. 

5. Jonkin patenttivaatimuksista 1-4 mukainen terapaa, tunnettu 
30 siita, etta urat (8) ja/tai kohoumat (9) muodostavat pyoroteraan ja/tai 

terapaahan (1) edullisimmin rengasmaisen vyohykkeen (13). 

6. Patenttivaatimuksen 5 mukainen terapaa, tunnettu siita, etta 
vyohyke (13) on muodostettu ulkonemaan pyorimisakseliin (10) nahden 

35 kohtisuorasta tasosta, edullisesti katkaistun kartion sivupinnan tai sen 
osan muotoisena. 



8 



7. Pyorotera, erityisesti pelkkahakkurin terapaata varten, tunnettu 
siita, etta pyoroteran (4) sivupintaan (7) on muodostettu ainakin yksi 
ura (8) ja/tai kohouma (9), joka ura ja/tai kohouma kiertaa pyoroteran 
pyorahdysakselia (10) niin, etta uran ja/tai kohouman alkukohta (11) 
on valimatkan paassa terapaan pyorahdysakselista ja loppukohta (12) 
on lahempana pyorahdysakselia (10) kuin alkukolnta. 

8. Patenttivaatimuksen 7 mukainen pyorotera, tunnettu siita, etta 
ura (8) ja/tai kohouma (9) kiertyy ulkokehalta sisakehaa kohti pyorah- 
dyssuuntaa (D) vastakkaisessa suunnassa. 

9. Patenttivaatimuksen 7 tai 8 mukainen pyorotera, tunnettu siita, 
etta uria (8) ja/tai kohoumia (9) on useita, jolloin ne muodostavat mo- 
nipaisen kierteen. 

10. Jonkin patenttivaatimuksista 7-9 mukainen pyorotera, 
tunnettu siita, etta urien (8)ja/tai kohoumien (9) nousu on sovitet- 
tu vastaamaan pyoroteran pyorimisnopeutta ja kasiteltavan puukappa- 
leen (6) haluttua syottonopeutta. 

11. Jonkin patenttivaatimuksista 7-10 mukainen pyorotera, 
tunnettu siita, etta urat (8) ja/tai kohoumat (9) muodostavat tera- 
paahan edullisimmin rengasmaisen vyohykkeen (13). 

12. Patenttivaatimuksen 11 mukainen pyorotera, tunnettu siita, et- 
ta vyohyke (13) on muodostettu ulkonemaan pyorimisakseliin (10) 
nahden kohtisuorasta tasosta, kuten sahaustasosta, edullisesti katkais- 
tun kartion sivupinnan tai sen osan muotoisena. 
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(57) TIIVISTELMA 

Terapaa (1), erityisesti pelkkahakkurin terapaa, joka 
kasittaa rungon (2), johon on jarjestetty joukko ha- 
5 ketusteria (3), jotka on sovitettu rungon yhteyteen 
kehamaisesti valimatkan paahan tolsistaan. Terapaan 
(1) kasiteltavan puukappaleen (6) puoleiseen otsa- 
pintaan (5) ja/tai terapaan rungon yhteyteen jarjes- 
tetyn kiekkomaisen tai laippamaisen kappaleen, ku- 

10 ten pyoroteran (4), sivupintaan (7) on muodostettu 
ainakin yksi ura (8) ja/tai kohouma (9), joka ura 
ja/tai kohouma kiertaa pyorahdysakselia (10) niin, 
etta uran ja/tai kohouman alkukohta (11) on vali- 
matkan paassa terapaan pyorahdysakselista (10) ja 

15 loppukohta (12) on lahempana pyorahdysakselia (10) 
kuin alkukohta (11). 



(Fig. 2) 



